Immunoglobulin and lymphocyte responses following silica exposure in New Zealand mixed mice.
Epidemiological studies have shown strong associations between silica exposure and several autoimmune diseases, including scleroderma and systemic lupus erythematosus. We previously reported that the New Zealand mixed (NZM) mouse develops silicosis and exacerbated autoimmunity following crystalline silica exposure, including increased levels of autoantibodies, proteinuria, circulating immune complexes, pulmonary fibrosis, and glomerulonephritis. In this study, the NZM mouse was used to examine changes in immune activation following silica exposure by measuring levels of immunoglobulin, cytokines and lymphocyte populations. Levels of immunoglobulin (Ig) G1 were significantly decreased from 1124 +/- 244 microg/ml in saline exposed mice to 614 +/- 204 microg/ml in silica-exposed mice, suggesting a decrease in the Th2 response. The levels of tumor necrosis factor (TNF)-alpha were significantly increased (1.5-fold) in the bronchoalveolar lavage fluid of the silica-exposed mice as compared to the saline-exposed mice. The number of B1a B cells were significantly increased sixfold within the superficial cervical lymph nodes of silica-exposed mice as compared with saline-exposed mice. Following silica exposure, CD4+ T cells significantly increased threefold within the superficial cervical lymph nodes. During this increase in the number of CD4+ T cells, the number of CD4+CD25+ regulatory T cells was not significantly changed, altering the ratio of regulatory T cells to T helper cells from 1:5 to 1:8 following silica exposure. Therefore, the silica-induced alterations in immunoglobulin levels, increased TNF-alpha, increased B1a B cells and CD4+ T cells, with decreased regulatory T cells, may provide an environment that allows for increased autoreactivity. These studies begin to provide possible mechanisms for environmentally induced autoimmune diseases that have been reported in many epidemiological studies.